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How do planets form?

"eri*hsmarWd@el |
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* Fbiﬁ}%‘g rg?e(f‘étlve emperature
“Cold” Start Model '

. - . "Cold Start"
% ° Core accretion

o Rocky core forms and material
accretes onto the core,  *
.. . 1
%  Results'in lower entropy and smaller radii Spiegel & Burrows (2012)

Evolution of Effective Temperature

"Hot Start"
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Past Work on the 51 'Eridani

SYstem ‘K &

-

51 Eridani

Parameter Value Method Source
Angular . | Long baseline Simon &
Diameter . | 0.518 £ 0.009 | interferometry | schaefer

[mas] e (CHARA/CLASSIC). (201)
=l
Lithium depletion,
isochronal :
Stellar Age ~18-23 modeling, and - Various
[Myr] FGMK dynamical B S
tracebacks

St i| M Isochr'onal Simon &

& [‘;; ]"SS 175 + 0.05 | modeling and Schaefer
© = V-M, dlaqrams (2011)
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Past Work on the 51 Eridani System“k' %

\ Tert = 760.65 K, log g = 4.05, Fe/H = 0.26, feeg = 4.1, R = 0.93 R,

IFS-YH spectrum

H23

51Erib e : BB_H

K12
; » L f Lp
Parameter | = Value . . & Ms
: . f Model
Radius [R,, )] | 0.93%0.04 -
Effective .
Temperature [K] U S
Plonetary Mass 3904
[MJup] 0 o




L]

PAVO .

Date (UT) Baseline Brackets ‘Calibrators
2015-10-11 E1/W1 7 (5) | HD 28375
' HD 27563
. HD.29335*
2015-10-12 s2/E2 9(7) HD 28375
& ° . HD 27563
: ' HD 29335*
2015-11-06 E2/W1 3(1) HD 27563
: HD 29335*
2016-11-09 W2/E2 3(1) 'HD27563
. HD 29335*
CLASSIC
Date (uT) Baseline ‘| Brackets Calibrators
- :
2021-08-25 s1/El 1(0) . | HD26912*
2021-08-26 sife1 1(0) HD 26912*
' @
2021-08-27 si/el * 4(3) HD 29248
: - HD 28736

!

Observations:

i With HD 29335
i Without HD 29335
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Data Calibration Results:

~

* Used the bolometric flux and angular
' diameter to determine a temperdture
and limb darkened coefficient '
* Iterated this process until minimal or no
change was seen .
*  Final results:
o 0,=0.450%0.004 mas (PAVO)
9 = 0.425 * 0.026 mas.(CLASSIC)
.Te =7424 £ 45K
L,=5.7220.1L,
R,=1.45%0.01R,

© © (© WO

Stefan-Boltzmann equation:
' L = 4TToR2T#
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Spectral
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Age [Myr] = 23.2%17 Age [Myr] = 407

; % PARSEC results: ! % GARSTEC results:
| o Age: 23.2_ 17 Myr . i o Age: 40_,"° Myr
o Mass: 1.550 = 0.005 Me o Mass: 1.60_, ,,">% Me

Tass [M
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Spectral
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EYES ON EXOPLANETS

You are
97 light-years
from Earth

51 Eridanib &

A giant planet composed m‘ainly of gas

System

COMPARE

BROWSE DESTINATIONS

MISSIONS

<«

Star

Q .
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Planet Analysis:
([ ]
) > \
* Age is same as star AN
* Used Sonora Bobcat models - DT
estimate a mass i? ii“

o Designed to study L-, T-, = 700 37 My,
and Y- type brown dwarfs ,. 2o Ma
and self-luminous 52 Mg
exoplanets . ; 500 63 My

' : . . 7.3 Mjy

A+ 51Erib




Results:
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% 51 Eri b results:
o Mass: 4.1, M, |

Mass [Myyp) = 4.1707

B 9.0
oy s A DR D

Mass []\[]up]







L6 g

40 38

1000000
LOG Tyt (K)

100000

10000

Code et al. 1976

&b OO N

,ﬁ -
\1 10° 10
* L)
0/0005
15000 10000 7500 6000 4900
Temperature [K]
. >
(‘= Lt 8
-‘. -
3
von Braun & Boyajian (2017)
. g 4.0 3.8
1 ; 1 0 1 00 log T, " (K)
Radius (Ry) - -

Springer Book (2017) |. . N ;

JAF(2013)




=
o)
2
=
’{,‘
S
z
g
=]
g
=
)—}

1000000

100000

10000

1000

15000

Spectral Type

HR Di.agram

10000 7500 6000 4900 3500

Temperature [K]

*_*A

693 unique stars

Previous dlogram

by von Braun &
Boyajlan had ~300
unigque sources,
Inspiration to

update: a birthday
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http://chara.gsu.edu/science-highlights/stellar-diameters
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https://docs.google.com/file/d/17Ku9N0YNDeRo6fA6eDVeMq-vpBj8xplM/preview
https://docs.google.com/file/d/17Ku9N0YNDeRo6fA6eDVeMq-vpBj8xplM/preview
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Credits: This presentation template was created by Slldesgo including icons by
Flaticon ond lnfogrophlcs & images by Freepik. ° .
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